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Field of the invention, 

The present invention is related to data communication sys- 
tems, in particular to a method transporting certain bit 
rates through Synchronous Digital Hierarchy (SDH) . 

s Background of the invention 

SDH is a well-established signal distribution system for 
transferring multi-gigabit rates over transporting networks 
"e.g. in fixed telecommunication networks and radio access 
networks of mobile telephone systems. Plesiochronous Digi- 
tal Hierarchy (pdh) is an older system offering lower bit 
rates, but it is still being widely used e.g. in data 
transport towards broadband end users. 

Transition mechanisms for transferring PDH bit rates into 
SDH exist. The basic principle for this can be found in the 
ITU G.707 recommendation, in addition to this, it is also 
defined standards for how to transport SDH elements in PDH. 
The ITU recommendation G.832 defines this for 34 Mbit/s up 
to 140 Mbit/s transmission. 

However, no standards for the transport of bit rates in the 
20 area between 2 Mbit/s and 34 Mbit/s are defined for SDH. A 
problem then obviously appears when the PDH standard E2 for 
8 Mbit/s is being used. 

The application WO9409577 discloses a system arranged to 
operate at rates below 140 Mbit/s in SDH, still being com- 
as patible with PDH. However, the application does not give 

any further details on how to solve this problem other than 
indicating some kind of utilization of overhead capacity. 

Summary of the invention • 

It is an object of the present invention to provide a 
30 method that eliminates the drawbacks described above. The 
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features defined in the independent claim enclosed charac- 
terise this method. 

In particular, the present invention discloses a method of 
transporting a first data stream of a first bit rate, such 
s as El, through a SDH. switched network from a first endpoint 
to a second endpoint using TDM, by demultiplexing the first 
data stream from the first endpoint onto a number, of SHDSZt 
lines, each having data streams of a SHDSIt adjusted bit 
rate mapping each of the data streams into data bit and/or 
io unused overhead bit positions of SDH specif ied data con- 
tainers, and multiplexing the data containers into the SDH 
switched network. 

Brief description of the drawings 

In order to make the invention more readily understandable; 
is the discussion that follows will refer to the accompanying 
drawings . 

F igure 1 s hows a block diagram of an end-to-end connection 
according to a preferred embodiment of the present inven- 
tion, 

20 F igure 2 shows a SDH C-12 container for transport of El 
signals on 2.048 Mbit/s, 

Figurg_3. shows a block diagram of an end-to-end connection 
according to a general embodiment of the present invention. 

Detailed description of the present invention 

as In the following, a preferred embodiment of the present in- 
vention will be described and thereafter showing how the 
invention may be utilised in a more general way. 

As already mentioned no standard for transporting bit rates 
between 2 Mbit/s and 34 Mbit/s in SDH exists. This is a 

BEST AVAILABLE COh 

E»Pf^eit:03/05/2004 15:58 AMENDED SHEET P-M5 



4 15: 02 FAX 4721009009 OSLO PATENTKONTOR AS -» EPO MONCHEN 



3 

problem especially because the bit rate of 8 Mbit/s is a 
common bit rate e.g. for end users' broadband connections.. 
Thus, the preferred embodiment of the present invention 
discloses a solution for transporting a data rate of ap- 
5 proximately 8 Mbit/s through an SDH network. 

For Single pair High Speed Digital Subscriber Line (SHDSL) , 
however, it is defined a data formatting structure for the 
insertion of an overhead channel and data interleaving 
method for single and dual line pair transmission. The pre- 
io sent invention uses this as a basis when demultiplexing a 
8.448 Mbit/s B2 bit rate into a quad line system as shown 
in fig, l f and using a payload bit rate of 2.112 Mbit/s on 
each line giving a total capacity of the accurate E2 bit 
rate. 

is Furtber, on each line there is added an overhead of 8 

Kbit/s giving each line a total rate of 2.120 Mbit/s. This 
overhead incorporate a framing word, alarm indication and 
CRC transmission quality measurement. 

The transparent data of a SDH system is structured in so- 
20 called containers, in the preferred embodiment this is a 
VC-12 container. For transporting the data of the SHDSL 
lines over SDH, this is done by taking into use some of the* 
free space capacity in a VC-12 container in order to trans- 
port the complete SHDSL payload and overhead end-to-end. 
25 The VC-12 containers are then- multiplexed into the SDH 

transport network, and the inverse procedure is executed at 
the receiving side as indicated in fig. l. 

A part of the above-mentioned overhead is the SHDSL frame 
synchronisation word. This frame overhead is used for the 
36 purpose of measuring the delay difference between the lines 
-in order to secure the end-to-end integrity of the SHDSL 
signal. The transmission quality and alarm measurement is 
end-to-end transparent throughout the connection of fig. 1 
including both the SHDSL and SDH sections, as it should be 
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possible with the present invention to transport the over- 
head through the SDH section. 

As already indicated the VC-12 container is transparently- 
through connected in a SDH switching network. The total ca- 
s pacity of a VC-12 is 2.240 Mbit/s and the standard defines 
how an El signal with 2.048 Mbit/s is transported in such a 
container . 

Within a VC-12, the 2.048 Mbit/s data is mapped into a C-12 
container. The . C-12 container is shown in Fig. 2. The ac- 
io tual bit rate of the C-12 container is 2.176 Mbit/s, but 
the data rate of the payload (D-bits) is accurate 2.048 
Mbit/s. The C-12 container is divided into 4 blocks , each 
of 34 bytes length and of 125ps duration. 

As can be seen from fig. 2, in addition to the El data bits 
is (D) , there are overhead bits giving a total bit rate of 
2.176 Mbit/s for the C-12 container. However, most of the 
other bits (R-bits) are fixed and unused by the standard. 
According to the present invention this extra capacity is 
being used to increase the payload capacity of the C-12 
20 container . 

Therefore, to transport the 8.448 Mbit/s bit stream, the 
rate of each of the four transmission systems needs to be 
2.120 Mbit/s , i.e. 72 kbit/s extra compared to the payload 
bit rate of 2.048 Mbit/s. This capacity is achieved by the 

as use of the extra R-bits in the C-12. Since each block has a 
duration of 125 ps, there are 8 blocks in one second, and 
totally (72 kbit/s * 1/8 s) 9 R-bits will be needed. This 
can be achieved by the use of 8 R-bits in byte number 3-4, 
68, 102, 136 and bit number 7 in byte 1, 35, 69, 103. In 

30 this way, exactly all the R-bits that is repeated in all 

blocks (in byte 103, only bit number 7 is an R-bit) are be- 
ing used to achieve the required bit rate of 2.120 Mbit/s. 
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The principle of inverse multiplexing a E2 8.448 Mbit/s 
across a SDH network as described for the preferred embodi- 
ment can also be used for any E2 transmission access system 
like the radio and fibre optical systems of Sonet . In gen- 
eral, the present invention discloses a method for trails - 
porting a SHDSL transmission frame over a SDH network using 
inverse multiplexing of VC's and SHDSL transmission lines. 
The transport in SDH can either be done via VC-12 as de- 
scribed above, or via VC-li according to the North American 
standard. Any combination of ix8 kbit/s and nx64kbit/s as 
defined in the SHDSL standard can be transported. According 
to the present invention, extra available stuffing capacity 
in the VC- 11/12 overhead is used to matcb the actual bit 
rates . Pig . 3 shows an overview of the general concept . 

The main advantage of the present invention is that it al- 
lows transport of the not standardised data rates between 2 
Mbit/s and 34 Mbit/s through a SDH switched network. This 
is provided with a minimum of additional processing by 
fragmenting the. data stream onto SHDSL lines and adopting 
the free space capacity in the C-12 containers. 
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